Key indicators: single-crystal X-ray study; T = 295 K; mean (C-C) = 0.002 Å; R factor = 0.028; wR factor = 0.079; data-to-parameter ratio = 14.0.
The title compound, C 10 H 6 Cl 3 NO 3 , crystallizes with two independent molecules in the asymmetric unit. The molecular structure is stabilized by a short intramolecular O-HÁ Á ÁO hydrogen bond within the maleamic unit. In the crystal, each molecule self-associates via N-HÁ Á ÁO hydrogen bonds into chains, each running along the b axis. Two short intermolecular ClÁ Á ÁO contacts [3.1267 (15) and 3.0523 (12) Å ] and C-HÁ Á ÁO interactions interconnect these chains into a threedimensional network.
Related literature
For studies on the effect of ring-and side-chain substitutions on the crystal structures of amides, see: Gowda et al. (2009 Gowda et al. ( , 2010 ; Lo & Ng (2009) ; Prasad et al. (2002) ; Shakuntala et al. (2009) . For the concept of orthogonality of halogen and hydrogen bonds, see: Voth et al. (2009) . For a review on short halogen-oxygen contacts, see: Fourmigué (2009) ; Kubicki (2004) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Table 2 Halogen-bond geometry (Å , ). Data collection: CrysAlis PRO (Oxford Diffraction, 2009); cell refinement: CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 1997) and DIAMOND (Brandenburg, 2002) ; software used to prepare material for publication: SHELXL97, PLATON (Spek, 2009) 
Comment
In the present work, as a part of studying the effect of ring-and side-chain substitutions on the crystal structures of biologically significant amides (Gowda et al., , 2010 Shakuntala et al., 2009; Prasad et al., 2002) , the crystal structure of N- (2,4,5-trichlorophenyl) -maleamic acid (I) has been determined. The asymmetric unit of (I) contains two independent molecules (Fig. 1) .
The conformations of the N-H and C=O bonds in the amide segment of the structure are anti to each other, and the amide-O atom and the carbonyl-O atom of the acid segment are also anti to each other. Further, the amide-O atom is anti to the H atom attached to the adjacent C atom, while the carbonyl-O atom is syn to the H atom attached to its adjacent C atom ( Fig.1) . In the structure, a rare anti conformation of the C=O and O-H bonds of the acid group has been observed, similar to that observed in N-phenylmaleamic acid (Lo & Ng, 2009) , N-(2,5-dichlorophenyl)maleamic acid (Shakuntala et al., 2009), N-(3,5-dichlorophenyl) maleamic acid (Gowda et al., 2010) and N-(2,4,6-dimethylphenyl)maleamic acid . Further, the conformation of the N-H bond is syn to the 2-Cl in the phenyl ring, while it is anti to the 5-Cl in the ring. Each maleamic unit includes a short intramolecular hydrogen O-H···O bond (Table 1 ). The bond lengths of C2-C3 and C12-C13 (i.e. 1.329 (2) and 1.328 (2) Å) clearly indicate double bond character.
In both the molecules, the dihedral angle between the amido group -NHCO-and the tri-substituted phenyl ring is 6.1 (3)°.
The two N-H···O hydrogen bonds have quite different geometry, as seen in the N-H···O angles (Table 1) 
In the crystal of (I), the intermolecular N-H···O hydrogen bonds link the molecules, which self-associate, into infinite chains running along the b axis. These chains are connected through relatively short Cl···O contacts: Cl4···O1 =3.0523 (12),
as well as C-H···O contacts to consolidate the crystal packing. Fig. 2 outlines part of the crystal structure of (I) with the N-H···O hydrogen bonding and Cl···O contacts highlighted. The data for the C-Cl···O halogen bonds are in agreement with others (Kubicki, 2004; Fourmigué, 2009 ).
Experimental
The solution of maleic anhydride (0.025 mol) in toluene (25 ml) was treated drop-wise with the solution of 2,4,5-trichloroaniline (0.025 mol) also in toluene (20 ml) with constant stirring. The resulting mixture was warmed with stirring for over 30 min and set aside for an additional 30 min at room temperature for completion of the reaction. The mixture supplementary materials sup-2 was then treated with dilute hydrochloric acid to remove the unreacted 2,4,5-trichloroaniline. The resultant solid N-(2,4,5-trichlorophenyl)maleamic acid was filtered under suction and washed thoroughly with water to remove the unreacted maleic anhydride and maleic acid. It was recrystallized to constant melting point from ethanol. The purity of the compound was checked by elemental analysis and characterized by its infrared spectra. Colourless single crystals used in X-ray diffraction studies were grown in an ethanol solution by slow evaporation at room temperature.
Refinement
H atoms were visible in difference maps. In the final cycles of refinement, the amido-H atoms were refined freely, while the C,O-bound H atoms were placed in calculated positions and refined using the riding model with C-H = 0.93Å and O-H = 0.82 Å. The U iso (H) values were set at 1.2U eq (C,O). 
Special details

